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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Mortar and add-in material for quality improvement of concrete using calcium type permutite whose content of an 
alkali metal component is less than 7.0wt% as the Na 2 0 equivalent in anhydride conversion. 

[Claim 2]Mortar and add-in material for quality improvement of concrete in which content of an alkali metal component 
combined calcium type permutite which is less than 7.0wt% as the Na 2 0 equivalent, and gypsum fibrosum by anhydride 

conversion. 

[Claim 3]Mortar and add-in material for quality improvement of concrete in which a rate of an addition of calcium type 
permutite of as opposed to binding material in an addition of gypsum fibrosum is set as little range from 10wt% to binding 
material in a range not more than 20.0wt% in Claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention belongs to the technical field of mortar and add-in material for quality improvement of 

concrete which are used mainly in engineering works and construction. 

[0002] 

[Description of the Prior Art]ln recent years, degradation of ferro-concrete by salt damage, the potential alkali reactivity of 
cement aggregate combination, carbonation, etc. actualizes, and it has been a big problem. Generally, as for mortar or 
concrete, an organization becoming precise, so that a water cement ratio (water to cement comparatively) becomes low, 
and becoming high durability ferro-concrete in which degradation of the potential alkali reactivity of cement aggregate 
combination, the steel rod corrosion by salt damage and carbonation, etc. does not take place easily is known. However, 
when a water cement ratio is simply made low, a flow value and a slump index will become low and workability will worsen 
conversely. Mortar and concrete are contracted by hardening or desiccation, and if a crack is produced, endurance will 
fall. 
[0003] 

[Problem(s) to be Solved by the lnvention]ln order to obtain high durability mortar and concrete, adding add-in material, 
such as silica fume and fly ash, to mortar or concrete is reported as a means to improve such workability. However, since 
these add-in material is by-products, quality is not stabilized and the quality control of mortar and concrete is not easy for 
it. Then, in order to raise the endurance of mortar or concrete more, that where quality was stabilized as add-in material 
which improves workability is required, to measure the further improvement about workability in addition is desired, and 
the issue which should solve this invention here occurs. 

[0004]By the way, although the early deterioration of the concrete by the potential alkali reactivity of cement aggregate 
combination, salt damage, carbonation, etc. actualizes and it has been a big problem socially, utilizing the alkali-metal-ion 
adsorption capacity of zeolite is advocated in recent years as what controls this. And although it is possible whether this 
zeolite contributes to an improvement of workability, When how many what kind of zeolite is added concretely, inhibiting 
the potential alkali reactivity of cement aggregate combination, the report whether an improvement of workability can be 
attained does not have former and the issue which should solve this invention also here occurs. 
[0005] 

[Means for Solving the Problem]This invention is created for the purpose of solving these SUBJECT in view of the actual 
condition like the above, and the first invention, content of an alkali metal component - anhydride conversion - as the 
Na 2 0 equivalent — 7.0wt% (mass percent) — it is mortar and add-in material for quality improvement of concrete using 
calcium type permutite which is the following. The second invention is mortar and add-in material for quality improvement 
of concrete in which content of an alkali metal component combined calcium type permutite which is less than 7.0wt% as 
the Na 2 0 equivalent, and gypsum fibrosum by anhydride conversion. 

[0006]ln carrying out this invention, as zeolite, not nature but permutite is preferred. Since natural zeolite has variation in 
description, a quality control at the time of adding with mortar or cement is not easy for it. On the other hand, permutite 
had the uniform shape near a globular form, its description is stable, if this is added, promotion of mobilization can be 
measured, and it is because workability (workability) is improved. 

[0007]Even if it is permutite, what promotes the potential alkali reactivity of cement aggregate combination is not 
employable. That is, when alkaline metal (Na, K) ingredient of permutite is high, It is emitted when these alkali metal 
components knead mortar and concrete, be absorbed - be alike — since the potential alkali reactivity of cement aggregate 
combination is promoted, **** undesirably such a thing, Rather, a thing of character which adsorbs an alkali metal 
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component in mortar and concrete, and inhibits the potential alkali reactivity of cement aggregate combination is 
preferred, and calcium type permutite (mean particle diameter of 0.5-4.5 micrometers) which carried out ionic exchange to 
calcium ion as such a thing is preferred. Even if it is calcium type permutite, an alkali metal component remains, if quantity 
of an alkali metal component which remains to zeolite depending on an addition for this reason increases, it will knead, 
and a burst size of alkali metal ion at the time increases, and it becomes a cause which triggers the potential alkali 
reactivity of cement aggregate combination. Therefore, quantity of a grade which does not cause harmful expansion by 
the potential alkali reactivity of cement aggregate combination is suitable for quantity which needs to replace an alkali 
metal component in zeolite by calcium by ionic exchange, As calcium type permutite in that case, a residual alkali metallic 
component can use it, and the following [ 7.0wt%R 2 O [R 2 O=Na 2 O(wt%)+0.658K 2 O (wt%)] ] can use it conveniently as the 

Na 2 0 equivalent by anhydride conversion. 

[0008]That is, calcium (Ca) type composition zeolite where description was stabilized is used for this invention as add-in 
material of mortar and concrete, In a low-water-flow-binding-material ratio, give mobility to fresh mortar or concrete, and 
improve workability at the time of kneading, an organization of mortar and concrete is made to elaborate more, and 
endurance is improved. The effect is remarkable especially when a highly efficient AE (the abbreviation for AirEntraining) 
water reducing agent or a high-range water reducing agent is used together to calcium type permutite, In addition, it is 
also expectable to reduce degradation by the potential alkali reactivity of cement aggregate combination according to an 
adsorption effect etc. of alkali metal ion which is the characteristic character of calcium type zeolite. And by this invention, 
it permeates, or is hard to move, harmful ion and moisture become, and degradation control by salt damage, the potential 
alkali reactivity of cement aggregate combination, etc. can also be expected. As a high-performance AE water-reducing 
agent or a high-range water reducing agent, commercial things, such as what uses a complex of an ether polycarboxylate 
system and crosslinked polymer as the main ingredients, can be used for usual. If gypsum fibrosum is added with calcium 
type permutite, ettringite will generate by the reaction of a part for alumina and gypsum fibrosum in zeolite, contraction of 
mortar or concrete will be made to ease, and it will become difficult to generate a crack. In this case, as for an addition of 
gypsum fibrosum, it is preferred that a rate of an addition of calcium type permutite over binding material (cement + 
chemical admixture) is set as little range from 10wt% to the sum of calcium type permutite and cement in a range not 
more than 20.0wt%. Thus, it is hard coming to produce early deterioration according [ content of an alkali metal 
component ] calcium type permutite not more than 7.0wt% to the potential alkali reactivity of cement aggregate 
combination, salt damage, etc. by independent or adding combining gypsum fibrosum as Na 2 0 equivalent weight by 
anhydride conversion. 
[0009] 

[Embodiment of the lnvention]Below, an embodiment of the invention is described based on the example of an 
experiment. Here the calcium type permutite used for each of following experiments, About A type composition zeolite by 
Nippon Chemical Industrial Co., Ltd. (trade name: ZEOSUTA NA100-P). Usually, the thing (Atype-1 - 3) which carried out 
ionic exchange to calcium ion based on the known general-purpose technique, respectively, and the thing (A type-4) 
which does not carry out ionic exchange to calcium ion as blank were used. The ingredient table is shown in Table 1 . The 
test result to which the flow value was based on the flow test method of JIS(Japanese Industrial Standard) R 5201 among 
front [ each / which is mentioned later ], The test result to which the slump index was based on the slump test method of 
JIS A 1 101 , The compressive strength of expansion, the test result to which contraction was based on the length change 
testing method of JIS A 1 129, the test result to which compressive strength other than a test cylinder was based on the 
compressive-strength test method of JIS R 5201 , and a test cylinder is a test result based on the compressive strength 
test method of JISA 1 108. Also in the experiment [ which ] mentioned later, ordinary portland cement was used as 
cement, and the mortar compressive strength test was done using a 40x40x1 60-mm test piece. 
[0010] 
[Table 1] 
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[0011] 

[The example 1 of an experiment] The flow value immediately after the mortar which added calcium type permutite of A 
type-1 of Table 1 and 2 kneading, and the compressive strength 28 days after water curing are shown. As mortar, the ratio 
of binding material and sand was a rate of 1:2, and using dry quartz sand as sand, the flow value was kneaded at the 
water-binding-material ratio 23 and 30 or 35%, measured about the next thing, and showed the result in Tables 2 and 3, 
respectively. The "water reducing agent" in front uses the complex of an ether polycarboxylate system and crosslinked 
polymer as the main ingredients, and used the high-performance AE water-reducing agent made from NMB, Inc. (trade 
name Leo Bildt SP-8HS). And the water reducing agent addition (%) in front is an addition rate of a high-performance AE 
water-reducing agent over the amount of binding material (also in other tables, it is the same). The ratio of the binding 
material and sand which changed to calcium type permutite for comparison, and added silica fume (particle diameter of 
around 0.1 micrometer) Mortar of the rate of 1:2, And the ratio of the binding material and sand which added fly ash 
(particle diameter of 1-30 micrometers) measured the flow value about mortar of the rate of 1:2, and compressive strength 
on the same conditions, and the result was shown in Table 4 and Table 5. 

[0012]When it is observed that a flow value becomes large and it uses together with a high-performance AE water- 
reducing agent especially from these experimental results so that the addition of calcium type permutite increases, it is 
observed that the tendency becomes remarkable. And it is a thing of the same water-binding-material ratio and a high- 
performance AE water-reducing agent addition, and when it compares, it is checked that the direction of a flow value at 
the time of adding calcium type permutite as compared with the case where silica fume, fly ash, etc. are added is large. 
Especially when the water-binding-material ratio became very small and calcium type permutite and a high-performance 
AE water-reducing agent are combined, it is easy to be materialized as mortar, If a water-binding-material ratio becomes 
extremely small when silica fume and fly ash are used, even if it combines with a high-performance AE water-reducing 
agent, moisture being insufficient and becoming difficult to be materialized as mortar is shown. This calcium type 
permutite, An improvement of workability can be measured rather than the case where silica fume and fly ash which are 
known are used as improvement material of workability, Workability with it is secured, and it means that durable mortar or 
concrete of a precise high organization can be created. [ a low water-binding-material ratio and ] [ better / that of a potato ] 

[0013] 
[Table 2] 
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[Table 5] 
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[0017] 

[The example 2 of an experiment] Create the concrete of the combination shown in Table 6 using the thing of A type-1 
among said calcium type permutite, and measure the slump index immediately after kneading, and. The compressive 
strength in age 28 days, and 91 days is measured using a test cylinder 100 mm in diameter, and 200 mm in length, and 
the result is shown in front [ the ]. If calcium type permutite was added, the slump index would become large, workability 
will have been improved, and the water-binding-material ratio acquired the knowledge that low (an amount-of-water ratio 
is low) good concrete could be created from this result. 
[0018] 
Table 6] 
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[0019] 

[The example 3 of an experiment] Next, a mortar bar is created according to the alkali-silica reaction sex-test method of 
JIS A 5308 using ail the permutite shown in Table 1, Change of the rate of expansion was measured and the adverse 
effect of the alkali metal component contained in permutite at the time of kneading being emitted by the ion exchange 
reaction etc. was investigated. This result is shown in Table 7, and the expansion contraction variation diagram about the 
"additive-free" thing (<> seal) in Table 7, the thing (<> seal) of "A type-1", the thing (** seal) of "A type-2", and the thing (*' 
seal) of "A type-4" is shown in drawing 1 . According to this, the permutite which contains 6.8wt%R 2 0 at least as an 
amount of alkali metal components, mortar additive-free in permutite - abbreviated - it was observed that it is the same 
rate of expansion, and it was checked that there are few adverse effects by the alkali metal component emitted from 
permutite itself. In this experiment, it adjusted so that the alkali concentration in cement might be set to 1.38wt%R 2 0 as 
the Na 2 0 equivalent using a sodium hydroxide reagent. 
[0020] 
Table 7] 
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[0021] 

[The example 4 of an experiment] Below, the case where calcium type permutite and gypsum fibrosum were added was 
examined. The mortar test piece which added gypsum fibrosum to this using A type-1 and 2 as calcium type permutite 
(40x40x160 mm) Binding material: Sand =1:2 was placed, it unmolded one day afterward, water curing was performed at 
the temperature of 20 ** for seven days, and the expansion on the basis of the time of unmolding at the time of making it 
dry under the environment of the temperature of 20 ** and 60% of relative humidity after that and contraction were 
measured. It measured [ test piece / each / mortar ] also about the compressive strength 28 days after water curing. The 
result is shown in Tables 8 and 9, and to drawing 2 Gypsum fibrosum and a thing additive-free in all of zeolite (** seal), 
gypsum fibrosum — 5wt% — although the expansion contraction variation diagram of what (- seal) added both what was 
added (seal), the thing (O seal) which added only the zeolite of A type-1 , and gypsum-fibrosum 5wt% and A type-1 zeolite 
is shown, it is observed from these that contraction is eased by addition of gypsum fibrosum. However, in the range not 
more than 20.0wt% the addition of calcium type permutite to binding material, If the addition of gypsum fibrosum exceeds 
10wt% to binding material (cement + chemical admixture), the rate of expansion will become large conversely, and we are 
anxious about producing expansion and a crack, and lessening is more preferred than 10wt% as an addition. The 
gypsum-fibrosum addition (%) in front is an addition rate over binding material. The place which tried analysis by a powder 
X diffraction about the cement hardened body portion of back 3 persons' mortar, By becoming a diffraction pattern as 
shown in drawing 3 , from this result, it is admitted that a considerable amount of ettringites are generating and what added 
both gypsum fibrosum and zeolite is accepted to be a factor this indicates initial expansion to be. 
[0022] 
[Table 8] 
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[0023] 
[Table 9] 
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[0024] 

[The example 5 of an experiment] Create the concrete test piece (100x100x400 mm) of the combination shown in Table 
10 using calcium type permutite of A type-1 , and it unmolds in one day, Water curing was carried out for seven days at the 
temperature of 20 **, and it measured on the basis of the time of unmolding about the expansion at the time of making it 
dry under the environment of the temperature of 20 **, and 60% of relative humidity after that, and contraction. The slump 
index immediately after kneading was measured, and a test cylinder 100 mm in diameter and 200 mm in length was 
created, and the compressive strength 28 days after water curing was measured. Although the result is shown in Table 
11, According to this, it was checked that an addition can use gypsum fibrosum in within 10.0wt% to binding material 
(cement + chemical admixture), and the addition of calcium type permutite to binding material can reduce contraction in 
the range not more than 20.0wt% like the case of mortar. 
[0025] 
[Table 10] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a rate-of-expansion variation diagram of a mortar bar. 
[Drawing 2] lt is an expansion contraction variation diagram of a mortar bar. 
[Drawing 3] lt is a powder X diffraction diffraction pattern figure. 



[Translation done.] 
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